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(54) B6M©«»] nmmimk»i:xmBmomnfc.immm»sms^^>ix\'>')>^m 

(57) IS*!?! ^ 

M.%X\ Cu : 1 1-40%. Ni : 0. 5-10%. 
C : 0. 0 0 1-3%?:^* ^ (ylC'm^Z^tXM 
o:0. 1-1 5%«±t^/i^Cl4Cr : 0. 1-10 
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(2) 

1 

y^jy^^mTh-^x. zcoyfxhyuyymmm 

a. mM.%X\ Cu : 1 1~40%. N i : 0. 5-1 
0%. C : 0. 001~3%Sr-^*U, «0*«Fe*ii 

hFe m^±n^ C u Sri^^t-rS C u^^^ffllC J: 

Ni, CufcJ:t;fC«r*;^*'-:?Fe2:50%ia±*tjF 

f[ieCu^±K^J't-ri)CuS^ffltiNi. FefcJ; 
tfC i-t^t^C ui5 0%l.aJi-&tf C uS^ffi-CS) 

y^jymmmx'h-ox^ zcr>\^x}'y'jyi^mmm 

ti. Sfi%T', Cu : 1 1~4 0%, N i : 0. 5~1 
0%. C : 0. 0 0 1~3%, Cr : 0. 1-10%?: 

bthciim^^mtzx*)^'^tx^xh&m^tm 

mm-^^xm^ ^ixx\>^^zt^i^Wit-fim&Mm 

Ni. Cu. CrtiXr/C^-ti^i)^'yFe^5 0%l:}± 
^tfFeS^^ffl-Cab'?- 

MKC u i±^^fti>Cvi&^M&li, N i , F e , 
C r fc i VC ^ #;2(^A*oC u Sr 5 0 %a±^tiC u ^ 

muF em-^^mz-^tixhN i . crKit/ccojis 
v'j:x/jS)tliffc-5t:- Z(7>v:xhy^jyvm^^ 

(±, Cu : 1 1-4 0%, N i : 0. 5~1 

0%. C : 0. 0 0 1-3%, Mo : 0. 1-1 5%Sr 
■&*L. g|')*<Fet>J:Of^^iB^«tl*^^irl.ttB£, 

Mm:: F e ^±^^tth F e S^fflS- C u 

^j&^±xmis.^tix\'^hzt^:mifthn&mm 
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jt.hy'jyymmm. 

Ni, Cu. MofeJ:tXCSr*;^^*OFe$r5 0%feUi 
■ttfFeS-^^fflTS>0, 

ltnECu$r±^^h-r«.CuS^^ffl(i. Ni, Fe. 
M o i5 j;t;f C $:-&;^iA>oC u Sr 5 0 %m:-&t?C u 

mtiF em-^^mz-ktixl^ i , Mofcil/^COigS 
miiCu&^^mzttix^Ni . Moioii/cto 

m^xhy'jyym^U. 

y')yym^X'hr>x. dot'xhyyy^^iamii 

mM.%X\ Cu : 1 1-4 0%, N i : 0. 5-1 
0%, C : 0. 0 0 1—3%, Mo : 0. 1 — 1 5%, 
Cr:0. 1-1 0%^#*L., SOi^FefcJ:!/:^^ 

mwm-^^ts:i>m.. MWCF e ^i^^t-tt F e 

C u C u^^fflCiJ: 

LT=6rstti»**i-* mwm'^-txmmtixy.^i, z 

im^8 ] frieF e ^±^^i-i:-rSF eiS^ffltt, 
Ni, Cu, Mo, Criiit/Ci^^ij^Fe^SO 
%ULh^tf F e m^-^nX'h 0 , 
MECuSri^-B-t-rSCuS^^ffla, Ni, Fe, 
M o , C r iiXT/C $-^;%i*'OC u Sr 5 0%ULh-^tfC 

um^^nxho, 

|?ieFe»^^ffl(C-^till.Ni , Mo, CrfcitXC 

oiisti;, miecu^-^^tat-^ifL&N i , mo, c 

[|«*IB91 HuiSl«*]a5. 6, 7^/c(i8fB«!«0Mo 

ycmmmi. f e^i.^9fbthF em^^m^cu 

Sri^^t-f'S.C uS-^^ta{c<fc Oe-^L-C^^^tf 

fcM o i:^^b i,tiwm=Fm~m.Lf::mi^ 

irhzb ^mibthmmmi^'&.iiiiWm'<t<r>^ 

[0001] 
[00021 

I [«^*<OftWl lie*, •^^XfflT'f— fe>xy 
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With fc tc J: 0 trx h y 'J y-m^U l <051-)gt:Bi 
/5 2r CKO h -s-r y y^^«4 C|31 ( b ) OSSWESI 

[00 0 3] MEfXhy||**f*:2(±±fcU-CS i : 
8~1 3ga%S-g-^LitA 1 - S i^^^Tfll^? 

jK: Fe-8-25%Ni-3. 5~10%Cu-2. 
0%t)lTC)^, Ni-Cu-Cr^:t-;^-r-t--f hiK 

f^t-ftl.-^vXh^«fe (fflfig: Fe-1 3-16%N 
i-5~8%Cu-l. 5-2. 4%Cr-l. 4~ 
1. 8%Si-0. 5-1. 2%Mn-2. 5-3% 

[0 0 041 Z<r>XoizLXW^Lti)fXhymi^W- 
iZit^ i\^^mtZ t C i 0 h-X h y^*f*:2 J: 
[0005] 

[S&BBT&^I^Li^fc-rS^S] mMizM-f^ 

mm'^mu^^^mi^imtmi^'izh'o. mmzm 
lot L-c. ifi^, jj!m^<«^i*ii-ii:i8'«w^^it'« 

»fxy i;y^S«IJt5r^4^-Cifft»<^$^2> U->>'^'- 

5|?(7)Fe-Ni-Cu JK«IS««^-V v'X hai^ffli 
[00061 

xyx'ytzffl^^a^tf-i t«T-^ l.trx f yc7)t:xh y u 

y/iie!^^w?i-r'<.<sn£^it^^*s«. m^o-gs 

St 'J y/l^£0?ftaiSjH7 ^S(t. § i^tcfx h y ij y 

mmmm-^^i'ohf'^^cu ■. i i-4o%t 

■ LT^.Sffl^hL>^cexhy'jy^nBf^?S<i, (a)rt 
gpn u y^''*to?fea]^)i5:^-r 1. 1 ::^*>f> tfx b y y 
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th. ( b ) miz 0 y ^'«i?)}^aisfl5:*-r s ex b 

y 'J y^^$:1iE-r2.^^^<7)^r»-fc LT C u ^ 

l«I±-rS. (c) Fe5ri^^i-t-r.&Fea^^fflS:C 
5:^L, FeS:±^tM-i:1-|)Fe»^ffl<i®Sffl-C$> 

exhy****8^aA I -S i^-^ifekO^NMt** 

[0007] z(mmi. ±M<nm^mzm^\^x^j: 
^iitzi><oxh'>x. ( 1 ) mc'j y^^<^<o}#»S}H 

i:^i'hi^xhy>j yyM&mX'$>-^X. >icoexhy 

ijy^»^«i, SS%t\ Cu : 1 1-4 0%. N 
i : 0. 5—10%, C : 0. 0 0 1-3%S:-&^L., 

e $r±jK^k-r-S F e S^^fflS: C u §:±^:M-fc-r^C 

[00081 :i<7)m<r>}^ffl^m^f9^^^my^ 

X h y ij y ^^S:tSB£t?.i^SM*S^^Wtt^{5 F 
e SriflK^J-k-fl) F e &^±mc u $:±^^j'i:-ri)C 

iizmm^^-^ ix\'^hzti}''h'ott:m^^zti>h 

ffif^iit^ ( b-x b y u y i/iScStt ) co-1/Jn$ I 

^wmtmm^-^^^-^ yyy ymmmi-mh 

■ri.t#(4, C : 0. 8-3%(Cp»L, 

«, C: 0. 0 0 1-0. 8%*}m=SlEL:ti^»SiH 

iO^^-^^Kex h y y y mm^^h k 
40 [00091 :L<rmfimw&m^%9^m^m\i 

X h y 'J y ^'WmScoffl«S^«-r& F e S-^ffifc J: 

IEFeS^^ffl{4Ni , C ufc J:t;fC5:-&;^A>':>F e Sr 
5 0ttft%liLil•^^T^5 0 , MKC ua^^fflJiN 1 . 
F e toiyc Sr-^^^fiA'-^C u Sr 5 OSl;%Jil±-&^t•fo 
•5. $t,tFe«^ffi{C^*ili.Nit3j:t>'CWjaJS 

i±, cuS-^ffltclriiil)NifcJ:tJfC(0«)SJ;'3i> 
50 [0010] c:<?5i«BB(j, ( 2 ) rtasicj 
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X, cicotrxt-yyyjTB^ssti, mA%X\ Cu : i 

1-4 0%, N i : 0. 5-10%, C : 0. 0 0 1- 

m.. m/iZ F e i^^t-th F e S^^ffiS: C u $• 

L, HilieFe^£E^i:-ri,Fe*^^ffl{±, Ni. C 
u fc j: y^C $r#;^i*^-3F e Sr 5 O %VJ±^tJ F e 

nxs)*). Huiecu^«^fcf i.cus^^ffl{iN 

i, Fei3j;i/Ci£-^;^i*^oCuS:50%ULh^t;Cu 
K^^Wr*)'?. |!IieFe»^fflfc:-&**i«.N ifei 

C£7)jiSi: 0 h:k^\>^m^-^^X-m^^iiX\,^?>M 

[0011] zco^ma, ME ( 1) * Jtti ( 2 ) test 

«0ffli£$-*-r5^»tgJg^fc, $^>{CMo : 0. l~ 
15%, Cr:0. 1-1 0%«0[*icoiffl3;;tli2aSr 

U-fflt, F e S^^lfiJ it/C uS^ffi{C@S-r S 

i]\ Moi5Xl/C r<7)S|filfi|iF eS^#ffl<7):&A«C u 
^^ffliOt^l^. L/t**-^T. icollBBti:, (3) 

Cu : 11—4 0%, Ni : 0. 5—10%, C : 0. 

0 0 1-3%, Cr:0. 1 -1 0%2:^^L, SO*'' 

t -r ?. F e S-^^ffl 5: C u SriiS-H- 1 C u 

mizii'om'kLx^j:immi^-tmmm^±x'm 
n ^ ^«^^^^if trx hyo { 4 ) Hififi 

Fe^iSt^J-t-rSFeS^^ffifi. N i, Cu, Cr 
iSXX/Ci'^ff^i}-':>F ei5 0%JJUi*tf F eS^^ffl 
t'J>0. HueCu$:±Bfe^)-t-rSCu«^^ffi{i, N 

i, Fe, CriJj;lA'CSrlf^*>oCuSr5 0%Jil±^ 

ttcum^^tsx'M. smF em^miz^tirhN 

i, C rfcJ:t>'CC0iiUg«i, fjieCug-^^ffiti-^S^i 
&Ni. CrfcJ;tA'Com<j;'3t:*iil.^H!)ie (3) IS 

# fyiJ^^-^^S fx h y ij y ^TSti^3^ , ( 5 ) ^mz 
'J y^*^o}^ai^?|31Sr^r-rs ex hy ti y^^it^iSffc 
ot, ::<7)fxhyyy^Tit)?SiS, fiS%T-, Cu : 

1 1-4 0%. Ni : 0. 5—10%. 0:0- 001 
-3%. Mo : 0. 1-1 5%$-t*L, mt^FeU 

•r s F e $• c u -r c u m^±miz 

x'oi^'^Lx^j:mmi^t6mm^^x'm0.uz 

a^^^Sf X hy>j ym&m, < 6 ) bJ^f e ?: 
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^'^bthF e^^mi. Ni, Cu, Mofcilf 

C i:'t^f}^r> F e 5r 5 0 %W±^tf F e m^^mX'h 

'o. miCui±&^ft?>cum^^mi. ni, f 

e, Moi3<ti;CJ*;2(^*>oCu5r5 0%Ja±^tJCu 
a^ffl-CfcO, HtfSFeS^^fflfc-^^flSNi, M 
ofcJ:tXCi7)jf|gti, |lIieCuS^^ffl{C#iill.N 

mm^m\fx h y u >mmm. ( ? ) m^z >j y 

10 m<^<$mmm^^^ tr x h y y y /iBSig-c-J) 
T, z<r>yfxh>>jym9mi±. m&%x\ cu : i 

1-4 0%, N i : 0. 5-10%, C : 0. 0 0 1- 
3%,Mo:0. 1-15%, Cr:0. 1-10%$- 
ffiffL, SO*^'FefcJ;tPp^ig^^ft*'f,^^m, 
MtftCF e i:iM^t-th F eS^^ffl^ C u 

bi-tcum^^mizx*)^-^tx^j:i>mm^^tm 

<-iiit}^?SjHftt=^S^^^i!tx h y y ymi$ 
(8) fiieFeSriBg^^t-r^FeS^^fflJi, N 
20 i, Cu, Mo, CrfcJ:i/C5:-#;?i*^FeS:50% 
jyji^tf F e S^ffl-CJb O , fjISC u 5:±lR^fc-r-S 
CuS^^fflti, Ni , Fe, Mo, Cri3j:lXCSr^ 
;^*>oC u Sr 5 0 %a±ilts C u ft^^fflT-J) 0 , 1512 
FeS^ffllC^^tlSNi, Mo, C rfc J:rXC«?)j8 
Jgii, B?IBCu*^^ffl(C^til^Ni, Mo, Crfc 
il/CtfOi^j^J; '9t.::*:l^v^Biild ( 7 ) le^cOftiaK^ 

Mex h y y y ^'W^^, mm^^-tl h(r>X'hi>. 

[00 12] Mo :0. l-15%^^^i-i,ZC0Wn 

i^i^^SSitx h y y y^^iWiSlg^i, L 

T M o 1 5 %lST<r) F e - M o 

tTSSirri. t , m^f^i.zmm o t u^^iS!^ 

SL^<±5fe^L5rt%3!p, nmjSt L-CMo-^*fl*n 5 
%5ril;t S M o - F e ^±m^m iXM^th b , 
MoSr 5 0%liUi^*itSMo2-±^^i: Ltzmm.^ 

ex h y y yym^mimzm»nm«i^±-t^ . 
[00131 tJtTtp-j-r , vioiiHBJS , ( 9 ) i^^tc y 
40 ymmmmmi:^i-t ex h y y y misST^b o 

T, i<7)b-xbyyy^iJ^ia(i, fii%T-, Cu : i 

1—4 0%, Ni : 0. 5-10%, C : 0. 0 0 1 — 
3%, Mo : 0. 1-1 5%S:-^#t, mi)^F ehX 

x/^m^mm>^^j:m}&, MwcFe^r^gt^w-t-r 

F e C u ^i.^j^t t !> C u a^^ffltC J: 
0te^LT^rl.Stt!!4'(CMoS:±fi£^t Uoii^4^^*< 

^^sex h y y ymmm. ( lo ) msf e 

50 -^fthF em^mi, Ni, Cu, MofciT^C^ 
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^h-h-'O F e ?: 5 0 %i;Lhlrtf F e S^^fflf J> "} . fJ 
EC u S-ifit^^fct-SC uS^fflJi- N i , F e , M 
o tiXlfC 5-i-A*^-OC u ?r 5 0 %tLh-&t/C u 
fflTJ)'}. B>iieFe*&^ffl{C#tn&Ni, MoiJi 
V^C(r>mSM. lifieCuS^&flit-t^flSN i . Mo 

feii/cioiftgj: 0 i>:;^i=t^frfe ( 9 ) m.<r)mmm 

Xhyjy/St^iSii. aft%t\ Cu : 1 1-4 0 

N i : 0. 5-10%, C: 0. 0 01-3%, M 
o:0. 1-15%. Cr :0. 1-1 0%5:^^L, 

e ^i^^^tth F eS^ffiSrC u SraE^^J-fc-TSC 
u J: 0 *g^L-C^«.»lil*tcM o SrifiSc^i-i: 

sjif+i=«ts^^^i3t^:^ y^y'i y^m^. ( 12 ) 

fifeFe&iK^i-fc-r.SFeS^ffiti:, Ni, Cu, 
Mo. Crfci:y^C$r^;?^*--5Fe$:5 0%IiLh^OF 
e m^mX'h 0 s fltEC u Sri^^t C u»-&^ 
fflJi. Ni, Fe, Mo. C r fcitJ^C^-g-^f^^i^-PC u 
$r 5 0 %lil Ji-if O C u S^^ffiTSi 0 . frie F e 
ffltC^ini)N 1 . Mo. C rfciUfCcOjiWi. file 
Cum^^mz-tttlhNi . Mo. C rfeit/CiO?* 
0 t::*;l'V>H!iia (11) ieeoSiSSl^^ltfeilAm 

[ 0 01 4 ] Me (1 ) ttzii ( 2 ) ffiK<7)iO?£BJO 

m-m^M:mnzw<i t . mw^t lt . f e » 

am*feit/cu-N 

3_y5dE.+f_-cia^t. rux!mtxm2 (a) 

(b) co-gPBifflC^^ix^i^'-U^f^ttSIS 

itt^mmmt;^mnM%^. ias : 1 1 00 

-ISOO-C (iiF^L<J±. 1 100-1 2 0 0°C) T' 
M*frri>::i:t-±0EI2 ih) co-^^mmz^s^ti^ 

iti. 03 (a) jSco*H,^i;y/tt 

ISL. }i<o«iv^uy:/ttffit»*i iiu^M«}i8^*rr 
y ^^^^(Oj^aiSiH 7 j^-ri. h y 'J y/US® i ^ 
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[0015]? t>(CHiJie ( 3 ) - (10) (7)(*|W^-fiX*^ 

icie©«<^a]2?Hi* i'i^s^te^^iiSt;;^ h y 'J y^lt 

*&5teB J:t^C u - N i ^^^^*C0«5*<. F e -C 
Mfl^*. Fe-Mo-^^IS5|55rffl«L. Z.KhWm0F. 

i,xi^r 'J yiast8«J**fcJ±x^i/y t'x;^TT7 a 
l«i:i:t>tC:r7';U3-y5^-t-t1g-^L. y'\^Xfm 
10 L-CEI2 ( a ) (O-gEBiffi0C*$ii.^ J: ^ ^:>i®lwU 

^fmstr^thvy/^mf^o, 9t:imu 'jy 
^o^zu^^scomami^-ttJ^oizmti^x- 

4". ia^: 1 1 00-1 300-C (Jft t<{i;. 1 1 0 

0-120 0-0 x-mm-r^^tizxm2 (b)^- 

s-^-r&trxfy'jy^^it^Si S:fmi-|>. ?<^>t-t 
xbyjy^'lt^Siii. 03 (a) iZTjk^iihXo 
20 t. jlwiiv ^ V y^i^mw 1 1 1 u^4fel 8 Sr*-tS 
uy^^*ffi<»*9^f^l,. si<?)«v^Dy^4^Wi 

li:U^r»8?:i&-ri.yyi?^«]S»*t:9 5:l23 (b) 

^zticx'o miz 0 yy^mmmR7 sr^s e;^ 
h y U y^^W^S 1 2: mthz ti>X'%h, 
[0016] »fi+l-M o SriB^tJi-i: L/iS^Kt-?**^ 

itL^i^ffl^s-*-ri.mne ( 5 ) - ( s ) la^wj^sM 

t^-^^^mm-tuzitm o 1 5 %wt«7) f e - 

Mo^^^^mdnLt^lil-rs. *ffi+(cMo 

30 ^ija^t i,fzmw&'Fti^WLix\^i>msi^^^t5 
le ( 9 ) - (12) sm<r>^m9m^Mi.. m o^^ma^ 

1 5%$:St?.Fe-Mo-^^^*^r^lrt-|.C:f:l-i 

[00171 z<o^m<r>m^ (1 ) - ( 2 ) lEttw^^ai 
^M+§^««l^-^^l3txhy«jy^$f§{i. 'Jy 

^^4feE1»ft:9 , 9 ^0 2 ( b ) cO-SSBIrffiHf^^iX^ 
X 0 CU^*e«8«SP*««(»l-tl. i 5 izMh-^X- 

mt tm^-i ^tizx*) mm h h^^x-h ^ a\ ^ 

40 i ^crmmM^znmh . C u - N i ^M}* 
CON i t±F e gjTK+^Eti! L.-C!tS*^lI F e ffl t C ufflcO 
iiSS^'ISSfeHctJV^T. Cu-N 

th. jmtm^mizti\,^xiiN ico:kmt^F em 

umu y^a-i-y^^mmt^^iMfLxm^t 
mtixvmm'pmizii^.-^xif^^izmm^m.if::^^. m 

50 tg^^^^:■oT^^i4^)•C:'i:ao^aW**^•fS<^■C'Jti5^ 
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itUcV yy^^t^9 . 9colt^lO«iCufflEta{c 
iOfg^^iil.. ;coS^;^*-XA(i03 (b)(7)- 

a5ifirffi0(c5^^ ^ii, 'J y^^ytma^ 1 1 9«gf^3i5 1 
[0018] i(oiKB(7)MfeA'/i.7'x- h s-mifra 

mmmthmzmtmmmt tx. mzc u - 

N i-^^ (N i : 2-3 0ttfi%Sr-&*t. «gS*^'Cu 
bimt L\.\ BulB (1 ) i^cli ( 2 ) fBSifiOJ^a^gP 
co^A-XJ^iZ'y\,^xm^tt:ii^. file (3) ~ (12) 

t:>t/>~XMzXi>h(r)t^x.(>tLh. 

coo 1 9] Ltztf'>x. z<^mi. wm%t l 

T . F e mm-^ti i t^C u - N i ^MJ5K5rffl 
SL. $4>*C£'S{C|Et-C, Fe-Cr^^«)*. Fe 

LS^L. ^tt.<,z±mm^<^mm\x'hhx^T')y 

«}*$r*^^*S^»H^4", iaS : 1 1 0 0-1 3 0 
0°C(ifiL<li, 110 0~12 0 0°C) Tm-ri. 

[ 0 0 2 0 ] -^r t;, >: ffiWR<r>\^x h y u y/w^lg 

(a) Cu 

^(r>^^mmms%^x'f.±mm!miWdj^%(y 

ffSL<^:V\ Lfzii^-'X. C ucO^^-fiti 11 -4 0 
ttfi%CSa6/i. c u c^^*aco-a»i H-^iEfflti i 
2~2 5fiM%TAS. 
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1 0 

[0021] (b) N 1 

N i (i, C u-^ffl+tCiJV^tC u-&#fficoliir5:±# 
^-It, ?Sffi^^3ybn-;UU, ^JtFe^^ffitC 

ioafi%^stT^*LTtw:Ui«7)^**^- 

UcA^'ot, Nie5-&^fi(i0. 5~10aft% 
10 [ 0 0 2 2 ] ( c ) C 

^^m-Q . 0 0 mm'o^mx'i.imm.'Ti^^ijmt^ix 
■f. -J:, 3 . omR%mx.x-^^-thmmiSir^ 

it6c0X'MtL<^j:\>\ UcA^oT, Cco-&*SJiO. 
0 0 i~3aft%t:^>63t. CfO#*fic^-«»* Uv^ 
lEHJiO. 0 0 1~1. 6a4%-c*i>. ■ 

[0023] (d) Cr 

coifj}«Mt€r[6i±^*. toTtxhy'jy^nBi^Soa 
20 iSB$^|til±(c^-^-tl.f^ffl$r t-^t Z^t^i:,'jmiz 

mtxmni-i>*K ^ffyt!^mifio. i%*}ffT{iHiiie 

mizmm<o\^m^^^'^(>ni'. 
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PROBLEM TO BE SOLVED: To provide an Iron-based sintered alloy 
friction-resistant piston ring having a cooling cavity excellent in 
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attackability. 
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and the balance Fe with inevitable impurities, and consisting mainly of Fe is 
coupled with a Cu-based alloy phase consisting mainly of Cu. 
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